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57 ABSTRACT

A rotary engine including an insert in one of the walls of the
outer body having a pilot subchamber defined therein com-
municating with the internal cavity of the engine. An ignition
element extends in an element cavity defined through the
insert adjacent the subchamber. A portion of the element is in
communication with the subchamber through a communica-
tion opening defined in the insert between the element cavity
and the subchamber. The communication opening has a
cross-section smaller than a corresponding cross-section of
the portion of the element. An outer body for a rotary engine
and a method of combusting fuel in a rotary engine are also
provided.

20 Claims, 6 Drawing Sheets
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1
ROTARY INTERNAL COMBUSTION ENGINE
WITH PILOT SUBCHAMBER AND IGNITION
ELEMENT

TECHNICAL FIELD

The application relates generally to rotary internal com-
bustion engines and, more particularly, to fuel ignition in such
engines.

BACKGROUND OF THE ART

Rotary engines use the rotation of a piston to convert pres-
sure into a rotating motion, instead of using reciprocating
pistons. In these engines, the rotor typically includes a num-
ber of seals that remain in contact with wall(s) of the rotor
cavity of the engine throughout the rotational motion of the
rotor to create a plurality of rotating chambers when the rotor
rotates.

Rotary engines come in many forms. One well-known
type, the Wankel engine, has a generally triangular rotor
received in a two-lobed epitrochoid cavity. Other non-Wankel
rotary engines types exist as well.

Some rotary engines include a pilot subchamber for pilot
ignition, in which the tip portion of an ignition element such
as a glow plug is received. However, known arrangements are
not optimized and room for improvement exists.

SUMMARY

In one aspect, there is provided a rotary engine comprising:
an outer body having a plurality of interconnected walls
defining an internal cavity; a rotor body rotatable within the
internal cavity in sealing engagement with the walls of the
outer body and defining at least one chamber of variable
volume in the internal cavity around the rotor body; an insert
in one of the walls of the outer body, the insert having a pilot
subchamber defined therein communicating with the internal
cavity; a main fuel injector having a tip in communication
with the internal cavity at a location spaced apart from the
insert; a pilot fuel injector having a tip in communication with
the subchamber; and an ignition element extending into an
element cavity defined through the insert adjacent the sub-
chamber, a portion of the element being in communication
with the subchamber through a communication opening
defined in the insert between the element cavity and the
subchamber, the communication opening having a cross-sec-
tion smaller than a corresponding cross-section of the portion
of the element.

In another aspect, there is provided an outer body for a
rotary engine comprising: two axially spaced apart end walls;
a peripheral wall extending between the end walls and defin-
ing an internal cavity therewith for receiving a rotor therein;
an insert in the peripheral wall of the outer body, the insert
having a subchamber defined therein in communication with
the cavity; the outer body further having: a pilot injector hole
defined therethrough in communication with the subchamber
and sized to receive a pilot fuel injector, and a main fuel
injector hole defined therethrough in communication with the
cavity, spaced apart from the insert and sized to receive a main
fuel injector; and an ignition element received in the insert in
communication with the subchamber through an opening
smaller than corresponding dimensions of a portion of the
element extending adjacent the opening such as to prevent the
portion from completely passing through the opening.

In a further aspect, there is provided a method of combus-
ting fuel in a rotary engine having a rotor rotating in a cavity,
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the method comprising: injecting a minor portion of the fuel
into a subchamber defined in an insert located in a peripheral
wall of the engine; activating a portion of an ignition element
received in the insert adjacent the subchamber; exposing the
portion of the element to the fuel in the subchamber through
a communication opening defined through the insert, the
communication opening being sized to prevent the portion of
the element from completely passing therethrough; igniting
the fuel in the subchamber with the portion of the element;
circulating the ignited fuel from the subchamber to the cavity;
and injecting a remainder of the fuel into the cavity indepen-
dently of and spaced apart from the subchamber.

DESCRIPTION OF THE DRAWINGS

Reference is now made to the accompanying figures in
which:

FIG. 1 is a schematic cross-sectional view of a rotary
internal combustion engine having a pilot subchamber insert
in accordance with a particular embodiment;

FIG. 2a is an enlarged view of the insert of FIG. 1;

FIG. 2b is a schematic cross-sectional view taken along
line 256-2b in FIG. 2a;

FIG. 2¢ is a cross-sectional view taken along line 2¢-2¢ in
FIG. 2b;

FIG. 3a is a schematic cross-sectional view of a pilot sub-
chamber insert in accordance with another particular embodi-
ment;

FIG. 3b is a schematic cross-sectional view taken along
line 356-34 in FIG. 3a;

FIG. 4a is a schematic cross-sectional view a pilot sub-
chamber insert in accordance with another particular embodi-
ment;

FIG. 4b is a schematic cross-sectional view taken along
line 4b-4b in FI1G. 4a;

FIG. 5 is a schematic cross-sectional view of a pilot sub-
chamber insert in accordance with a particular embodiment;
and

FIG. 6 is a schematic cross-sectional view of a pilot sub-
chamber insert in accordance with another particular embodi-
ment.

DETAILED DESCRIPTION

Referring to FIG. 1, a rotary internal combustion engine 10
known as a Wankel engine is schematically and partially
shown. In a particular embodiment, the rotary engine 10 is
used in a compound cycle engine system such as described in
Lents et al.’s U.S. Pat. No. 7,753,036 issued Jul. 13, 2010 or
as described in Julien et al.’s U.S. Pat. No. 7,775,044 issued
Aug. 17, 2010, the entire contents of both of which are incor-
porated by reference herein. The compound cycle engine
system may be used as a prime mover engine, such as on an
aircraft or other vehicle, or in any other suitable application.
In any event, in such a system, air is compressed by a com-
pressor before entering the Wankel engine, and the engine
drives one or more turbine(s) of the compound engine. In
another embodiment, the rotary engine 10 is used without a
turbocharger, with air at atmospheric pressure.

The engine 10 comprises an outer body 12 having axially-
spaced end walls 14 with a peripheral wall 18 extending
therebetween to form a rotor cavity 20. The inner surface 19
of'the peripheral wall 18 of the cavity 20 has a profile defining
two lobes, which is preferably an epitrochoid.

An inner body or rotor 24 is received within the cavity 20,
with the geometrical axis of the rotor 24 being offset from and
parallel to the axis of the outer body 12. The rotor 24 has
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axially spaced end faces 26 adjacent to the outer body end
walls 14, and a peripheral face 28 extending therebetween.
The peripheral face 28 defines three circumferentially-spaced
apex portions 30 and a generally triangular profile with out-
wardly arched sides. The apex portions 30 are in sealing
engagement with the inner surface 19 of the peripheral wall
18 to form three rotating working chambers 32 between the
inner rotor 24 and outer body 12. A recess (not shown) is
defined in the peripheral face 28 of the rotor 24 between each
pair of adjacent apex portions 30, to form part of the corre-
sponding chamber 32.

The working chambers 32 are sealed. Each rotor apex
portion 30 has an apex seal 52 extending from one end face 26
to the other and protruding radially from the peripheral face
28. Each apex seal 52 is biased radially outwardly against the
peripheral wall 18 through a respective spring. An end seal 54
engages each end of each apex seal 52, and is biased against
the respective end wall 14 through a suitable spring. Each end
face 26 of the rotor 24 has at least one arc-shaped face seal 60
running from each apex portion 30 to each adjacent apex
portion 30, adjacent to but inwardly of the rotor periphery
throughout its length. A spring urges each face seal 60 axially
outwardly so that the face seal 60 projects axially away from
the adjacent rotor end face 26 into sealing engagement with
the adjacent end wall 14 of the cavity. Each face seal 60 is in
sealing engagement with the end seal 54 adjacent each end
thereof.

Although not shown in the Figures, the rotor 24 is journaled
on an eccentric portion of a shaft and includes a phasing gear
co-axial with the rotor axis, which is meshed with a fixed
stator phasing gear secured to the outer body co-axially with
the shaft. The shaft rotates the rotor 24 and the meshed gears
guide the rotor 24 to perform orbital revolutions within the
rotor cavity. The shaft rotates three times for each complete
rotation of the rotor 24 as it moves around the rotor cavity 20.
Oil seals are provided around the phasing gear to prevent
leakage flow of lubricating oil radially outwardly thereof
between the respective rotor end face 26 and outer body end
wall 14.

Atleast one inlet port (not shown) is defined through one of
the end walls 14 or the peripheral wall 18 for admitting air
(atmospheric or compressed) into one of the working cham-
bers 32, and at least one exhaust port (not shown) is defined
through one of the end walls 14 or the peripheral wall 18 for
discharge of the exhaust gases from the working chambers 32.
The inlet and exhaust ports are positioned relative to each
other and relative to the ignition member and fuel injectors
(further described below) such that during each rotation of the
rotor 24, each chamber 32 moves around the cavity 20 with a
variable volume to undergo the four phases of intake, com-
pression, expansion and exhaust, these phases being similar
to the strokes in a reciprocating-type internal combustion
engine having a four-stroke cycle.

In a particular embodiment, these ports are arranged such
that the rotary engine 10 operates under the principle of the
Miller or Atkinson cycle, with its volumetric compression
ratio lower than its volumetric expansion ratio. In another
embodiment, the ports are arranged such that the volumetric
compression and expansion ratios are equal or similar to one
another.

Referring to FIGS. 1-2a, the engine 10 shown includes a
pilot subchamber 72 defined in the outer body 12, for pilot
fuel injection and ignition. The pilot subchamber 72 is pro-
vided in an insert 34 received in a corresponding hole 36
defined through the peripheral wall 18 of the outer body 12.
The insert 34 is retained to the peripheral wall 18 using any
adequate type of connection, shown here as one or more
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fasteners 38 (see F1G. 2a); other adequate types of connection
include, but are not limited to, welding, brazing, retention
through a cover overlapping the insert 34 and connected to the
peripheral wall 18, etc.

Referring back to FIG. 1, the peripheral wall 18 has a main
injector elongated hole 40 defined therethrough, in commu-
nication with the rotor cavity 20 and spaced apart from the
insert 34. A main fuel injector 42 is received and retained
within this corresponding hole 40, with the tip of the main
injector 42 communicating with the cavity at a point spaced
apart from the insert 34. The main injector 42 is located
rearwardly of the insert 34 with respect to the direction R of
the rotor rotation and revolution, and is angled to direct fuel
forwardly into each of the rotating chambers 32 sequentially
with a tip hole pattern designed for an adequate spray.

The peripheral wall 18 also has a pilot injector elongated
hole 76 defined therethrough, at an angle with respect to the
insert 34 and in communication with the subchamber 72. A
pilot fuel injector 78 is received and retained within the cor-
responding hole 76, with the tip of the pilot injector 78 being
in communication with the subchamber 72, for example by
terminating in a corresponding opening defined in the insert
34 between the subchamber 72 and the pilot injector hole 76.

The pilotinjector 78 and main injector 42 inject fuel, which
in a particular embodiment is heavy fuel e.g. diesel, kerosene
(jet fuel), equivalent biofuel, etc. into the chambers 32. Alter-
nately, the fuel may be any other adequate type of fuel suitable
for injection as described, including non-heavy fuel such as
for example gasoline or liquid hydrogen fuel. In a particular
embodiment, at least 0.5% and up to 20% of the fuel is
injected through the pilot injector 78, and the remainder is
injected through the main injector 42. In another particular
embodiment, at most 10% of the fuel is injected through the
pilot injector 78. In another particular embodiment, at most
5% of the fuel is injected through the pilot injector 78. The
main injector 42 injects the fuel such that each rotating cham-
ber 32 when in the combustion phase contains a lean mixture
of air and fuel.

Referring to FIG. 2a, in the embodiment shown, the insert
body 34 has the entire pilot subchamber 72 defined therein,
shown here with a circular cross-section. Other geometries
are also possible, including but not limited to cylindrical,
conical, frustoconical, ovoid, teardrop-shaped, “light bulb”-
shaped, wedge-shaped profiles, etc. The insert 34 includes at
least one outlet opening 74 defined therein for communica-
tion with the cavity 20. In the embodiment shown, the sub-
chamber 72 has a shape forming a reduced cross-section
adjacent the opening(s) 74, such that the opening(s) 74 define
a restriction to the flow between the subchamber 72 and the
cavity 20. The opening(s) 74 may have various shapes and/or
be defined by a pattern of multiple holes.

In the particular embodiment shown, the insert 34 is
located in the peripheral wall 18 outwardly offset from the
cavity 20 such that a portion 35 of the peripheral wall 18
extends between the insert 34 and the cavity 20. The inner end
of the insert 34 is outwardly offset from the inner surface 19
of'the peripheral wall 18 defining the cavity 20, i.e. the insert
34 is not directly exposed the cavity 20. The portion 35 of the
peripheral wall 18 extending between the insert 34 and the
cavity 20 has at least one opening 68 defined therethrough
extending from the inner surface 19 to the insert hole 36, and
in communication with the outlet opening(s) 74. In one
embodiment, and air gap is provided between the inner end of
the insert 34 and the adjacent portion of the peripheral wall
18. Cooling channels may be provided in the portion of the
peripheral wall 18 which extends between the insert 34 and
the cavity 20.
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Alternately, the insert may have inner surface which is
continuous with the inner surface 19 of the peripheral wall 20
to define the cavity 20, with the outlet opening(s) directly
opening to the cavity 20.

The volume of the subchamber 72 is selected to obtain a
stoichiometric mixture around ignition within an acceptable
delay, with some of the exhaust product from the previous
combustion cycle remaining in the subchamber 72. In a par-
ticular embodiment, the volume of the subchamber 72 is at
least 0.5% and up to 3.5% of the displacement volume, with
the displacement volume being defined as the difference
between the maximum and minimum volumes of one cham-
ber 32. In another particular embodiment, the volume of the
subchamber 72 corresponds to from about 0.625% to about
1.25% of the displacement volume.

The volume of the subchamber 72 may also be defined as a
portion of the combustion volume, which is the sum of the
minimum chamber volume V,,,, (including the recess) and
the volume of the subchamber V, itself. In a particular
embodiment the subchamber 72 has a volume corresponding
to from 5% to 25% of the combustion volume, i.e. V,=5% to
25% of (V,+V,,,) In another particular embodiment, the
subchamber 72 has a volume corresponding to from 10% to
12% of the combustion volume, i.e. V,=10% to 12% of (V,+
Voin)-

It is understood that the particular engine 10 and insert 34
configurations shown and described are provided as an
example only and that other configurations are possible.

Referring to FIGS. 2a, 25 and 2¢, ignition is provided by
one or more ignition elements 84 (two in the embodiment
shown). In a particular embodiment, the ignition element 84
is a heating element. Each element 84 extends into an element
cavity 88 (see FIGS. 2b-2¢) which is defined through the
peripheral wall 18 adjacent the insert 34 and through the
insert 34 adjacent the subchamber 72. It can be seen that the
central longitudinal axis 85 (FIGS. 2b-2¢) of the element
cavity 88, and accordingly ofthe ignition element 84 received
therein, extends through the insert 43 without passing through
the subchamber 72. The ignition element cavity 88 is in
communication with the subchamber 72 through a commu-
nication opening 64 defined in the insert 34 between the
element cavity 88 and the subchamber 72, and the portion 86
of the element 84 extending in the cavity 88 adjacent the
opening 64 is in contact with the subchamber content through
this opening 64. In the embodiment shown, the portion 86 of
the element 84 includes its tip.

It can be seen that the communication opening 64 has a
cross-section which is smaller than the corresponding cross-
section of the exposed portion 86. In other words, the com-
munication opening 64 is smaller than the corresponding
portion 86 of the element 84 which is adjacent to it, such as to
prevent the portion 86 of the element 84 from passing com-
pletely therethrough.

It is understood that the opening 64 may have a dimension
in one direction which is larger than the corresponding
dimension of the exposed portion 86 of the element 84, as
long as the overall shape and dimensions of the opening 64 do
not allow the portion 86 of the element 84 to completely pass
through the opening 64. In a particular embodiment, this
allows for the portion 86 of the element 84 to remain outside
ofthe subchamber 72 if it breaks off from the remainder of the
element 84.

In a particular embodiment, the element 84 is a heating
element also in heat transfer communication with the sub-
chamber wall 73. The subchamber wall 73 may thus be suf-
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ficiently heated to act as an ignition element for the fuel of the
subchamber 72, in addition to or instead of the direct ignition
by the element 84.

In a particular embodiment, the element 84 is a glow plug.

Referring to FIGS. 3a-3b, in another embodiment, the
insert 34 includes one or more elongated ignition or heating
elements 184 (one in the embodiment shown), which may be
for example glow plugs and which extend partially within the
subchamber 72. A major portion of the element 184, includ-
ing its tip, remains outside of the subchamber 72. In the
embodiment shown, the element 184 extends parallel or sub-
stantially parallel to a longitudinal axis L. of the insert 34. It is
understood that in another embodiment, the element 184 may
have a different orientation.

In the embodiment shown, the exposed portion 186 is
cylindrical and a circumferential part thereof extends within
the subchamber 72 through the communication opening 164,
with the circumferential part extending along an arc defining
an angle o of less than 180 degrees, i.e. the central longitu-
dinal axis of the cylindrical portion 186 remains out of the
subchamber 72. As such, the exposed portion 186 is pre-
vented from completely passing through the communication
opening 164, the dimension of the opening defined trans-
versely to the longitudinal axis L. being smaller than the
diameter of the exposed portion 186.

The element 184 may also be a heating element in heat
transfer communication with the subchamber wall 73 to allow
the subchamber wall 73 to be sufficiently heated to act as an
ignition element for the fuel of the subchamber 72.

Referring to FIGS. 4a-4b, in another embodiment, the
insert 34 includes one or more elongated ignition elements
284 (one in the embodiment shown) which are heating ele-
ments, and which may be for example glow plugs. The wall
73 of the subchamber 72 forms an indent 79 protruding within
the subchamber 72, and the element 284 extends completely
outside of the subchamber 72 against this indent. The wall 73
of the subchamber 72 thus curves around the element 284,
allowing the element 284 to be positioned closer to a center of
the subchamber 72 while remaining outside thereof. In the
embodiment shown, the element 284 extends parallel or sub-
stantially parallel to the longitudinal axis L. of the insert 34. It
is understood that in another embodiment, the element 284
may have a different orientation. The element 284 is in heat
transfer communication with the subchamber wall 73 to allow
the subchamber wall 73 to be sufficiently heated to act as an
ignition element for the fuel of the subchamber 72.

Although not shown, an opening small enough to prevent
the adjacent portion of the element 284 from completely
passing therethrough may be provided through the indent 79
to form a communication between the element 284 and the
subchamber 72.

Referring to FIG. 5, in another embodiment, the insert 34
includes one or more elongated ignition elements 384 (two in
the embodiment shown) in the form of heating elements. In a
particular embodiment, each heating element 384 is a glow
plug, with a heatable portion thereof being located at its tip.
Alternately, each heating element 384 may be heatable along
a greater portion of its length, for example the portion thereof
in proximity of the subchamber 72. The elements 184 extend
through the insert 34 completely outside of the subchamber
72 but in proximity therewith such that heating of the ele-
ments 384 heats the wall 73 of the subchamber 72. In the
embodiment shown, the elements 384 extend parallel or sub-
stantially parallel to the longitudinal axis L. of the insert 34. It
is understood that in another embodiment, the element 384
may have a different orientation.
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Although not shown, an opening small enough to prevent
the adjacent portion of the element 384 from completely
passing therethrough may be provided through the insert 34 to
form a communication between the element 384 and the
subchamber 72.

Referring to FIG. 6, in another embodiment, the ignition
element 484 is provided as a coiled heating element extending
around the subchamber 72. In the embodiment shown, the
element 484 extends parallel or substantially parallel to the
longitudinal axis L. of the insert 34, and then curves to circle
the subchamber 72 following a helical pattern. It is under-
stood that in another embodiment, the element 484 may have
a different orientation. The coiled element 484 may be for
example an electrical element, including a heatable wire
received in a ceramic outer layer. In the embodiment shown,
the coiled element 484 is located completely outside of the
subchamber but in proximity therewith such that heating of
the element 484 heats the subchamber wall 73.

Although not shown, one or more openings small enough
to prevent the adjacent portion of the element 484 from com-
pletely passing therethrough may be provided through the
insert 34 to form a communication between the element 484
and the subchamber 72. The element 484 may partially pro-
trude into the subchamber 72 through this opening.

In a particular embodiment, each element 84, 184, 284,
384, 484 is located closer to the subchamber wall 73 than to
the outer wall of the insert 34 to maximise heat transfer to the
subchamber 72 and minimize heat transfer to the peripheral
wall 18.

In a particular embodiment, the insert 34 is made of a
material having a greater high temperature properties and/or
lower thermal conductivity than that of the peripheral wall 18,
which may be for example made of aluminum. In a particular
embodiment, the material of the insert 34 has limited thermal
conductivity allowing retention of the heat provided by the
element 84, 184, 284, 384, 484 and/or by the fuel ignition,
which in a particular embodiment may allow for the element
84, 184, 284, 384, 484 to be activated in a discrete manner
instead of in a continuous manner. For example, in one
embodiment, the insert 34 is made of a nickel or cobalt based
super alloy. Alternate materials can be used, including but not
limited to appropriate types of ceramics.

In another embodiment, both the insert 34 and the periph-
eral wall 18 are made of a same material having sufficient heat
resistance and adequate high temperature properties to resist
the high temperatures within the subchamber 72. In the
embodiments where the subchamber wall 73 is used as an
ignition element, the material of the insert 34 has appropriate
thermal conductivity to allow for the subchamber wall 73 to
act as an ignition element.

Inaparticular embodiment, the elements 84, 184,284, 384,
484 which is prevented from having a portion thereof com-
pletely penetrating the subchamber 72 may allow for an
improved life of the element by reducing exposition thereofto
the combustion process within the subchamber, when com-
pared to the use of a glow plug with its tip completely received
within the subchamber.

The teachings herein are applicable to many rotary engine
types, and not just Wankel engines. In a particular embodi-
ment, the rotary engine may be a single or eccentric type
rotary engine in which the rotor rotates about a fixed center of
rotation. For example, the rotary engine may be a sliding vane
engine, such as described in U.S. Pat. No. 5,524,587 issued
Jun. 11, 1996 or in U.S. Pat. No. 5,522,356 issued Jun. 4,
1996, the entire contents of both of which are incorporated by
reference herein. In another particular embodiment, the
rotary engine may be an oscillatory rotating engine, including
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two or more rotors rotating at different angular velocities,
causing the distance between portions of the rotors to vary
and as such the chamber volume to change. In another par-
ticular embodiment, the rotary engine may be a planetary
rotating engine having a different geometry than that of the
Wankel engine, such as for example a planetary engine hav-
ing a rotor cavity with an epitrochoid profile defining three
lobes and a rotor with four apex portions. Examples of such
non-Wankel rotary engines are shown in Applicant’s U.S.
application Ser. No. 13/750,523 filed Jan. 25, 2013, the entire
contents of which is incorporated by reference herein. Other
rotary engines geometries are also possible.

The above description is meant to be exemplary only, and
one skilled in the art will recognize that changes may be made
to the embodiments described without departing from the
scope of the invention(s) disclosed. For example, the
mechanical arrangements of the rotary engines described
above are merely examples of many possible configurations
which are suitable for use with the present invention(s). Any
suitable injector configuration and arrangement may be used.
Any suitable ignition element configuration and type may be
used. Hence, modifications which fall within the scope of the
present invention will be apparent to those skilled in the art, in
light of a review of this disclosure, and such modifications are
intended to fall within the appended claims.

The invention claimed is:

1. A rotary engine comprising:

an outer body having a plurality of interconnected walls
defining an internal cavity;

a rotor body rotatable within the internal cavity in sealing
engagement with the plurality of interconnected walls of
the outer body and defining at least one chamber of
variable volume in the internal cavity around the rotor
body;

an insert in one of the plurality of interconnected walls of
the outer body, the insert having a pilot subchamber
defined therein communicating with the internal cavity;

a main fuel injector having a tip in communication with the
internal cavity at a location spaced apart from the insert;

apilot fuel injector having a tip in communication with the
pilot subchamber; and

an ignition element extending into an element cavity
defined through the insert adjacent the pilot subchamber,
a central longitudinal axis of the ignition element
extending through the insert without passing through the
subchamber, the element cavity being in communication
with the pilot subchamber through a communication
opening defined in the insert between the element cavity
and the pilot subchamber, the communication opening
being smaller than a portion of the ignition element
received in the insert in the element cavity adjacent the
communication opening to prevent the portion of the
ignition element from completely passing through the
communication opening.

2. The engine as defined in claim 1, wherein the portion of
the ignition element includes a tip thereof partly received
through the communication opening.

3. The engine as defined in claim 1, wherein the portion of
the ignition element is cylindrical and a circumferential part
thereof extends within the pilot subchamber through the com-
munication opening.

4. The engine as defined in claim 1, wherein the insert is
made of a material having one or both of greater high tem-
perature properties and lower thermal conductivity than that
of the one of the plurality of interconnected walls.
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5. The engine as defined in claim 1, wherein the ignition
element is a heating element and the portion of the ignition
element is heatable.

6. The engine as defined in claim 1, wherein the pilot
subchamber has a shape forming a reduced cross-section
adjacent the communication thereof with the internal cavity.

7. The rotary engine as defined in claim 1, wherein the
ignition element is elongated and extends within the element
cavity without protruding into the pilot subchamber.

8. The rotary engine as defined in claim 1, wherein the rotor
body defines three apex portions and is engaged to an eccen-
tric portion of a shaft to rotate and perform orbital revolutions
within the internal cavity, the internal cavity having an epi-
chotroid shape defining two lobes.

9. An outer body for a rotary engine comprising:

two axially spaced apart end walls;

a peripheral wall extending between the end walls and
defining an internal cavity therewith for receiving a rotor
therein;

an insert in the peripheral wall of the outer body, the insert
having a subchamber defined therein in communication
with the internal cavity;

the outer body further having:

a pilot injector hole defined therethrough in communi-
cation with the subchamber and sized to receive a
pilot fuel injector, and

a main fuel injector hole defined therethrough in com-
munication with the internal cavity, spaced apart from
the insert and sized to receive a main fuel injector; and

an ignition element received in the insert, a central longi-
tudinal axis of the ignition element extending through
the insert without passing through the subchamber, the
ignition element in communication with the subcham-
ber through an opening sized to prevent a portion of the
ignition element extending in the insert adjacent the
opening from completely passing through the opening.

10. The outer body as defined in claim 9, wherein the
portion of the ignition element includes a tip thereof partly
received through the opening.

11. The outer body as defined in claim 9, wherein the
portion of the ignition element is cylindrical and a circumfer-
ential part thereof extends within the subchamber through the
communication opening.

12. The outer body as defined in claim 9, wherein the insert
is made of a material having one or both of greater high
temperature properties and lower thermal conductivity than
that of the peripheral wall.

13. The outer body as defined in claim 9, wherein the
ignition element is a heating element and the portion of the
ignition element is heatable.
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14. The outer body as defined in claim 9, wherein the
subchamber has a shape forming a reduced cross-section
adjacent the communication thereof with the internal cavity.

15. The outer body as defined in claim 9, wherein the
element is elongated and extends within the insert without
protruding into the subchamber.

16. A method of combusting fuel in a rotary engine having
a rotor rotating in a cavity, the method comprising:

injecting a minor portion of the fuel into a subchamber

defined in an insert located in a peripheral wall of the
engine;

activating a portion of an ignition element received in the

insert, a central longitudinal axis of the ignition element
extending through the insert without passing through the
subchamber, the portion of the ignition element being
located adjacent a communication opening defined
through the insert and communicating with the sub-
chamber, the communication opening being sized to
prevent the portion of the ignition element from com-
pletely passing therethrough;

exposing the portion of the ignition element to the minor

portion of the fuel in the subchamber through the com-
munication opening;

igniting the minor portion of the fuel in the subchamber

with the portion of the ignition element;

circulating the ignited minor portion of the fuel from the

subchamber to the cavity; and

injecting a remaining portion of the fuel into the cavity

independently of and spaced apart from the subchamber.

17. The method as defined in claim 16, wherein the ignition
element is a heating element, the method further including
heating a wall of the subchamber with the portion of the
ignition element, and igniting the minor portion of the fuel in
the subchamber with the heated wall.

18. The method as defined in claim 16, wherein the fuel is
heavy fuel.

19. The method as defined in claim 16, wherein exposing
the portion of the ignition element to the minor portion of the
fuel in the subchamber is performed with the portion of the
ignition element being located completely outside of the sub-
chamber.

20. The method as defined in claim 16, wherein exposing
the portion of the ignition element to the minor portion of the
fuel in the subchamber is performed with the portion of the
ignition element protruding in the subchamber through the
communication opening.
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